How local immune mechanisms protect the intestinal mucosa from action or invasion by pathogenic bacteria remains uncertain. Williams and Gibbons (19) demonstrated that secretory immunoglobulin (Ig) A specifically inhibits the adherence of bacteria to epithelial cells and suggested that local antibody may be protective by preventing bacterial colonization of mucosal surfaces. Intestinal antibodies might also act as opsonins. Although reports on the opsonic capabilities of secretory IgA are contradictory (3, 6, 9, 21) , antibodies of the IgG or IgM class in intestinal secretions could also exert this function.
Experimental evidence suggests that the intestinal tract is normally the principal site of granulocyte elimination (18 (10) .
RESULTS
The magnitude of enteroluminal neutrophil emigration in response to the various inocula is shown on Table 1 . After mucosal exposure to BSA, the immunized group showed a 20-to 30-fold increase in the numbers of neutrophils entering the intestinal lumen when compared with the nonimmune group. No additional increase in neutrophil numbers resulted from the presence of anti-BSA, complement, or HNS with BSA. In the nonimmune pigs, neutrophil numbers did not vary significantly with the different inocula. Of particular note was the lack of intestinal neutrophil response to BSA plus anti-BSA in the nonimmune group. This contrasted with the Arthus-like reaction observed after intracutaneous inoculation of the identical material into the same animals.
Histological examination of intestinal loops in immune animals revealed only one major difference from nonimmune animals after mucosal exposure to BSA. Neutrophils accumulated focally in the epithelial layer and the immediate subepithelial capillaries (Fig. 1) . Other signs of To determine whether the antigen-induced neutrophil emigration might be mediated by antibody, pigs were passively immunized intravenously with anti-BSA serum, and the numbers of neutrophils emigrating into the intestinal lumen were evaluated.
Four hours after enteral exposure to BSA, the immune serum recipients had a three-to fivefold increase in the numbers of neutrophils in the intestinal lumen in comparison with the nonimmune serum recipients (Table 2 ). This response was approximately one-fifth of that observed in the actively immunized animals. In the recipients of nonimmune serum, no significant differences in the numbers of neutrophils resulted from any of the eight inocula. The intestinal and cutaneous histological changes, although quantitatively less pronounced, were qualitagEt~~~~~~~~' t antigens with no evidence of untoward effects after ingestion of the corresponding antigen (15) . In view of the results reported herein, it seems possible that enteral antigens of all types may be involved in the regulation of neutrophil production by determining, in part, neutrophil loss from the body through the mechanism of immune-mediated enteroluminal neutrophil emigration. The extent of neutrophil loss would depend on the particular antigens present within the intestinal lumen and the immune state of the animal in relation to these antigens.
It is attractive to postulate that immunemediated emigration of neutrophils into the intestinal lumen may be part of the acquired immune response by the intestine. There are at least two ways that such a process might have a protective function. First, if specific antibodies in intestinal secretions have opsonic capabilities, then the integrated action of specifically attracted neutrophils acting as phagocytes and specific antibodies acting as opsonins could be a factor in the elimination or control of specific microorganisms or harmful macromolecules in the intestinal lumen. Second, if large numbers of neutrophils, attracted by a specific antigen, simply disintegrate within the intestinal lumen, releasing their intracellular enzymes (1) and antibacterial substances (5, 8, 20) , the offending antigen may be inactivated or destroyed. This would require that the released substances be active under the chemical and physical conditions of the intestinal lumen.
These suggestions might appear inconsistent with the observation by several workers (2, 4, 17) that passive enteral immunization protects against enteric bacterial infections. Under these conditions, we did not observe an increased neutrophil emigration. However, both observations are consistent with the concept that the acquired enteric immune response depends on the fate of enteral antigen. The primary exposure of the intestinal mucosa to an antigen can elicit both a local and a systemic immune response (11, 13, 14) . The response to the secondary exposure of the intestinal mucosa to the same antigen may then depend on its fate in the intestine. If enough specific secretory IgA is present, the antigen may remain in the intestinal lumen. In the case of bacteria, these could be effectively "neutralized" by preventing colonization of the mucosal surface (19) , and viruses and toxins could be neutralized (7, 12) . If, however, the antigen passes beyond the epithelial surface, either because of inadequate levels of local antibody or because it is invasive, then a systemic immune response, like the neutrophil response described in this paper, could result and eliminate the offending antigen.
